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ABSTRACT 


T.C. Lee and K. Y. Jan (1977). Histones in Different Chromatin Fractions from 


Pig Liver and Immature Pig Testis. 


Bull. Inst. Zool., Academia Sinica 16(1): 57-61. 


The electrophoretic pattern of histones from pig liver nuclei and immature pig 
testis nuclei were similar to that from the calf thymus, but minor differences were 


observed on H1 and H4. 


Heterochromatin and euchromatin from pig liver and 


_ immature testis were separated by differential centrifugation. The heterochromatin 
contains slightly more histones than the euchromatin, but the electrophoretic pattern 
of their histones were remarkably similar. Therefore the histones may not play an 
important role in chromatin condensation or in the C band formation on metaphase 


‘chromosomes. 


I is well known that in most eukaryotic 
cells, the nucleus is composed of hetero- 


chromatin, condensed regions devoid of transcrip-. 
extended . 


tional activity, and euchromatin, 
regions which include the transcriptionally 
active genes. Yasmineh and Yunis claimed 
that heterochromatin and euchromatin can be 
separated by differential centrifugation. The 
Separation of heterochromatin and _ euchro- 


matin should allow a determination of the. 


biochemical components responsible for their 


transcriptional activities and their morphological. 


features under the microscope. The role of 
histones in maintaining the structure and re- 
gulating the function of chromatin has long 


been suggested. Indeed, both of these: roles 
may be closely correlated, the inhibition of 
RNA synthesis being a consequence of the 
histone-induced superhelical structure of DNA. 
In this communication we report the quantita- 
tive and qualitative analyses of histones in 
hetero- and euchromatin. 


MATERIALS AND METHODS 


- Freshly isolated livers from mature pigs 
and testis from pigs of about 4 weeks old were 
quickly frozen by liquid nitrogen or dry ice. in. 
acetone. High purity of nuclei from. these. 
tissues were prepared by the procedures of 
Chauveau. et al.®©, Their chromatin were frac- 
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tionated into 3 portions by differential cen- 
trifugation technique of Yasmineh and Yunis». 
Accordingly, the pellets of 3,500 xg was desig- 
nated as chromatin fraction 1, pellets of 78,000 xg 
as fraction 2 and the supernatant as fraction 3. 
Fraction 1 was refered as heterochromatin and 
fractions 2 and 3 as euchromatin.- For UV“? 
spectrum analysis, the chromatin concentrations 
were adjusted to the final O. D. of 1.0 at 360 nm 
in 0.01M tris buffer (pH 8.0) and scanned by 
a Hitachi 124 spectrophotometer. 

After the removal of RNA by the incuba- 
tion in 0.3N KOH at 37°C for 18hrs, the 
DNA content in each chromatin fraction was 
estimated by the method of Webb and Levy?” 
using calf thymus DNA as a standard. Histones 
in purified nuclei or alcohol precipitated 
chromatin were extracted twice by 04N 
sulfuric acid for lhr each precipitated in 
alcohol, washed twice in acetone and finally 
dried in vacuum. The protein content in each 


chromatin fraction was estimated by the method 


of Lowry et al.“ using calf thymus histones 
and bovine serum albumin as a standard. The 
histones from purified nuclei and fractionated 
chromatin were analysed by polyacrylamide gel 
electrophoresis as described by Panyim and 
Chalkley“, The gels were traced by ISCO 
gel scanner at the wave length of 580 nm. 


RESULTS AND DISCUSSION 


The UV spectrum is one of the criteria 
for quick determination of the purity of 
chromatin. The chromatin curves on Fig. 1 
are similar to those reported by many 
workers¢#»31, In Fig. 1, the order of the 
absorption between 230-260 nm is LI>L2>L3 
(chromatin fractions from liver) and T2>T1>T3 
(chromatin fractions from testis). This same 
order is also observed on the nonhistone con- 
tent as indicated on Table 1. On the other 
hand, the order of histone content is LI>L2>L3 
and T1>T2>T3, but the differences are much 
less prominent. These results are comparable 
to those reported by Burkholder and Weaver“. 


Testis 


Absorbance 


230 350 
Wave length (nm) 
Asorption spectra of fractionated chro 
matin -from pig liver and immature pig 


testis, -- fraction 1, =.=- fraction 2, and 
— fraction 3. - 


Fig. 1. 


Whereas, chromatin fractionated by DNase II 
digestion combining with 0.15 M sodium citrate 
solubilities has shown that template-inactive 
portion was relatively rich in histones but poor 
in nonhistones?®, The relative poor in histones 
and rich in nonhistones of template-active 
chromatin were also reported by Berkowitz and 
Doty“, Although the relative high histone 
content in heterochromatin are consistent, but 
the high nonhistone content in heterochromatin 
as separated by differential centrifugation 
technique is not understood. It should be 
mentioned that many workers¢?>%1722) have 
indicated that a significant amount of non- 
histones were extracted with 0.2N HCl or 
0.4 N H,SO,. Therefore, the amount of acid 
soluble versus acid insoluble proteins may not 
represent the actual amount of histones and 
nonhistones. 


HISTONES IN DIFFERENT CHROMATIN FRACTIONS 59 


TABLE 1. 
The ratios of histones and nonhistones to DNA in different chromatin fractions 


a 


Chromatin fractions 


1 2 3 
_ { tive 0.880.01 0.860.02 0.79+0.01 
Histones ; . 
Testis 0.91+0.01 0.89::0.04 0.76+0.03 
N hist { tive 1.70+:0.13 1.40+:0.07. 0.934:0.01 
istones 4° _- ` . 
“me Testis 1,59:40.05 2,120.25 1.150.083 


In Fig. 2 the H3, H2b and H2a of calf 
thymus, pig liver and immature pig testis 
were almost identical, but minor differences 
were observed in H1 and H4. Thus, the 
present data are in agreement with the previous 
demonstration that histones are relatively poor 
in organism and tissue specificities?, The Hi 
of both pig liver and immature testis con- 


Fig. 2. Electrophoretic pattern of histones from 
A. calf thymus, B. pig liver nuclei and 
C. immature pig testis nuclei. 


sisted of 4 bands, but the H1 of pig liver 
migrated as 1+3 distribution and the H1 of 
immature testis migrated as 2+2 distribution, 
whereas the H1 of calf thymus consisted 3 
bands and migrated as 3+0. The H4 of calf 
thymus, pig liver and immature testis all 
consisted of 2 bands, but the 2 bands of pig liver 
H4 were slightly apart from each other. The 
finding that H1 variations in the pig liver and 
testis is not uncommon, since the H1 has been 
shown to be a family of related protein com- 
ponents that exhibit considerable tissue specific 
variation‘5>!%22), In sea urchin the complexity 
of H1 increases from a single species in morulae 
to three species in gastrulaeC?!), 

The electrophoretic pattern of histones 
from nuclei (Fig. 2) were slightly different from 
that of fractionated chromatin (Fig. 3). On 
the other hand, no apparent difference was 
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Fig. 3. Electrophoretic pattern of histones ex- . 
tracted from different chromatin frac- 
tions. 
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found among the banding pattern of histones 
from L1, L2 and L3, nor from T1, T2 and T3 
(Fig. 3), except the proportion of H2b to H2a 
of T1 seems slightly different from that of T2 
and T3. Since the euchromatin of L2, L3 and 
T2, T3 are not all engaged in transcription, 
these results are not necessarily against the 
recent finding of Berkowitz and Doty‘ in 
which the H1, H5 and H3 were absent from 
the transcription active chromatin. 

Remarkable similarity of histones between 
condensed and extended chromatin were also 
found in mouse liver“!®,. Furthermore, the 
heterochromatin distribution in avian erythro- 
cytes and liver nuclei were unchanged after 
complete histone extraction. These data seem 
to suggest that histones may not function in 
chromatin condensation. Inasmuch as constitu- 
tive heterochromatin on metaphase chromosomes 
can be located by C-band technique, the 
present results strongly indicate that the 
histones may not participate in C bands forma- 
tion. This view is consistent with a previous 
finding that C bands was not affected by the 
extraction of histones“. The general similar- 
ities in electrophoretic mobilities“ and relative 
conservation of amino acid sequence of 
histones all point to the possible implication 


that in all eukaryotic chromosomes, the DNA. 


may be packed in a similar manner, for ex- 
ample the nu body as observed by several 
workers©!6»24), . 
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